aw

prevent oxidation and distilling of +tar from the coal. Changes to equipment alsg
Were necessary, so thet the dried coal would contain & minimum of coarse and ex-
tremely fine material and yet meet all other requirements as to gquality,

These process limitations have required considerable testing end changing op the
coal-preparation unit during the spring and summer of 19%G., The unit 1g now ready
for operation and is capable of preparing 5 to 8 tons of specification pulverizeq
coal per hour.

During the early spring of 1949, approximately 70,000 galicns of coal tar past-
ing oil and 10,000 gallons of solid-free, light, aromatic, flushing oil were obtaine
for the purpose of breaking-in the heavy-oil storage and pasting equipment snd for
initieting the liguid-phese coal operations. Intensive operator training and break.-qy -
runs of the flash distilletion-ares equipment, heavy oil-blending equipment, paste :
making, and centrifuges are now in progress., . ,

Gas-Synthesis Plant

For the gas-synthesis pbrocess, coal must first be converted to a hydrogen-carboy
moroxide gas mixture and this, in turn, converted to liguid products, Transforming
coal into gas can be approached in several ways. At Louisiasna, Mo,, a method is being §
tried that reacts powdered cosl with steam and oxygen, Two processes are contemplated -
for making finished symthetic fuel products from the synthesnis zes, i

As shown in the block diagram (fig. 45), the plant is conposed of five parts, -k
namely, oxygen production, gasifier, purification, Fischer~Tropsch—syntnesis, and 'r-
refinery.

The oxygen plant, a Linde-Frankl unit brought from Jerrany, produces 1 ton per 3
hour of oxygen of 98 parcent purity,

The coal-handling fTacilities sre intended to dry run-of-mine cosl and reduce it
to approximately 200-mesh, after which it is conveyed pnsumatically and stored in
bulk hoppers, wherefrom it is fed to the gasifier system,.

The gasifisr uses coal, oxygen, and steam superheated to 2,3500° F., It will meks
up to 90,000 cubic feet an hour of synthesis gas. The rsaction vessel is g refractory-
lined steel shell 6-1/2 feet in inside diasmeter by @ feet inside length. Design rates
are 2,300 pounds of coal, 2,000 pounds of oxygen, and 2,900 pourds of superheated
steam per hour.

After leaving the gasifier, the gas is cooled in & weste-heat boiler, water-
scrubbed, and then put through an electrical Drecipitator for the removel of dust.
Sulfur compounds in the gas are removed by a series of t-eatments at Pressures of 300
to 450 pounds per square inch. The allowable dust and suifur compounds are in the
magnitude of tenths of grains for 100 cubic Teet of gas,

In the synthesis section of the plants, this gas is treated catalytically to
form it into synthetic-fuel raw products. In the demonstrated nrocess, the cooling
0il will carry away the generated heat Trom the fixed cstelyet bed of the reactor.
Following this, the liguid products will be refined intc specificetion-grads gasoline,
Diesel oil, and waxes. TFscilities will be available for distilling the gross liquid
product into its component commercial fractions end for converting the hsavy gases to
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additional gasoline. Tntermediate products will be upgraded by catalytic treatment
or bY addition or blemding in order to make high-quality final preducts.

The over-all plant I1s designed to make 50 to 80 barrels & day of total finished
Products. To produce 80 barrels per day, 140,000 cubic feet per hour of synthesis gas
1g necessary. 50,000 will be produced in the Koppers gasifier, the remaining 5C,000
cubic feet per hour will be made in one of the former Missouri Ordnance Works nabural
gas-stean cracking units and will be blended with the products of the coal gasifier,

This plant was designed and constructed by the Koppers Co., Inc., of Pittsburgh,
Fngineering work was estimated to be 83 percent complete on June 15, 1949, and

Pa.
struction was 4l percent complete on May 31,

con

The wvarious parts of the plant are being bullt successively, which permiis

break-in runs to be made in some parts while other sections are still in the design

or congtructicn stage.

n under intermittent operation since December 20, 1945,
ant will produce its design capacity of 1 ton of
At present it runs conbtinuously and supplies

The oxygen plant has bee
1t hes been demonstrated that the pl
g8-percent-purity OXygen per hour.

oxygen as required for the gasifier.

The gasifler plant was substantially completed in May 1949, and several trial
runs have been made to date., This process hed mever before operated on this scale,
and it was necessary to set up an experimental program in addition to the normal
testing procedure. The plant has been operated at full capacity, and early trials
have indicebed that it will operate according to the principle upon which it was de-

and that it is poszible to make a gas that has the general composition

. signed,
A typical gas compositicn from one of the

desired. TFurther trisls are in progress.
trial runs shows:

Percent
CO tnnnvaveeetonannenses 38
Ho eseevanscanssnssnnnns 4o
082 e 16
Mo eovunssasssonsssannss 3
MigcellsneolsS sceeesnras 1

Tngineering Studies and Cost Fstimates

Directing and supervising the design and construction of the two demonstration

Pleats and their preparetion for initial operaticns was a continuous major engineer-

: task, Numerous investigations had to be carried out for this purpose, snd many
other studies were initiated at the request of other Government agencies and technical

titutions. Some of this work was completed end published.

Detailed study of the microfilms by the Technicel 0il Missicn to Europe contin-
Ued, A cisssified card index cf all available reels was preparesd and soon will be
rrenged in manuscript form. Thirty additional translaetions were made and issued as

Bron
T reports, 100/

~§§§7‘§5§7copies of translations of T.0.M, reels write to Bureau of Mines, Louisiana,
Mo,
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Information regarding commercial-size synthetic-Tuel plants wos supplied to tpe
Department of the Army, Corps of Engineers, to essist them in their survey to fing
suitable commercial plant site areas.

In a paper,}g&/ the thermsl efficiency of an idesl coal-aydrcgenation plant wag
discussed in detail, and the efficiency cbtainable was comparsd witn that of a
typical German hydrogenation plant. A nupher of new ideas and processes are dis-
cussed and incorporated Into the process flow to lmprove the over-all heat efficiency
frem 28.9 percent for a typical German plant tc & figure of approxirutely 53 percent,

Later, coal-hydrogenation improvements incorporated in a preliminary plant
designl02/ indicated a calculated thermal efficlency of 48 percent. Major proposed
improvements over the German processes inciude the gasification of coal under
pressure for hydrogen production and delayed coking of residue for greater oil
recovery.

A report of investigations on the subject of estimated cost of producing heavy
fuel olil by hydrogenation of coal was prepared.ggi/ The report contains process in-
formation and cost figures that indicete that fuel oil can be prodused from cosl at
a cost of approzimately $4 per barrel in a 10,000-barrel-per-day plant using & coadl
costing $3 per ton at the mine.

4 is

Tconomic studies are always of extreme importance when the feasibiliiy of a new : ﬁ
process or operation is considered. A report has been writtenthf to help those who ¢l
desire to use a method of making uniform cost estimates for the féllowing pUrposes: 1
1. To make an eccnomic study of the operations of plants ani eguipment of '; K

new design. é. o

2. To make economic studies of new products and methods of producing them. -; ;

3, To include all elements of operating cost, such as ¢irec:, indirect, i ;
fixed costs, etc. 3 i

i, To present the various cost elements go arranged that they may be E

compered with other cost estimates of like or gimilar nature.

——

L. L., Thermal Efficiency of Cczl Bydrogenation: Ind. Eng. Chem., vol. b3,
1949, p. 87-95.

ggg/ Hirst, L. L., Skirner, L. C., and Dcnath, B, E.: Improvements in Hydrogenation
of Coal: Bureau of Mines Inf. Circ., 7486, 1548, 7 pp.

103/ Hirst, L. L., Skinmner, L. C., Clarke, E. A., Dougherty, R. V., and Levene, H. Do
Estimated Cost of Producing Hesvy Fuel 0il by Hydrogenation of Coel: Bureau
of Mines Rept. of Investigations Lh13, 1948, 53 pp.

104/ Van Noy, C. W., Dunville, T. C., Dressler, R. G., and Chaffee, C. C.: Guide for
Making Cost Estimetes for Chemical-Type Operations: Buresw of Mines Rept. of
Tnvestigations 1534, 1949, 6L pp.

101/ Skirmer, L. C., Dressler, R. G., Chaffee, C. C., Miller, 5. G.. and Hirst,
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l The Bureau of Mines' synthetic-fuels program was discussed in a general way,

ghe - and the demonstiration plants were described in some detail to the American Gas
" y association. 105/

Technical Reports and Foreign Document Work

was
_ Synthetic Liguid Fuels Abstracts
Lency i The current literature has been covered and sbstracted thoroughly; German patent
eent, - references in the foreign-document files have heen searched, and those of interest
have beon abstracted. Over a thousand abstracts have been made and published, and
- ghout 1,000 coples of each issue of the abstracts have been digtributed. Indexes of
sea all abstracts issued since October 1544 have been mede, thus opening for easy inspec-
tion all of the synthetic-fuels literature issued since that date.
' Bibliographies
ja‘fT ! A review and compilation of the literature on the pressure hydrogenation of
L ;2— liguid and soliid carbeonacecus materials is in progress.
soel The Fischer-Tropsch bibliography is still in the formative stage, the card index
is being completed, and the closing date for the manuscript will be moved ahead as
4 new far as possible so that the current llterature references and the German patent
+ who - gbstracts from the foreign documents can be added. It is anticipated that this bib-
;es: . Uography will contaln about 5,000 abstracts in its completed form.
Foreign Documents
Work bas bsen continued throughout the past year in coliecting, arranging,
classifying, and indexing the foreign documents from German sources containing infor-
- mation of inberest on synthetic liquid fuels. Individual subject indexes of the 279
' T0M reels have been prepared, and these are now being consolldated into a single
index, Enlargement prints sslected from the TOM reels and printed CICS, BIOS, and
reports, as well as translations of documents from various sources, are avall-
8ble. Documents other than TOM reels are being indexed in considerable detail, and
" attempt will be made to correlate this index with the TOM reel index. The docu-
:ﬁnzhinc.lex now covers more than 1,500 separate documents of specific interest to
cg: IEth liquid fuels and composes 10 standard file drawers of index cards. Seven
Dlai) et? sets of these cards have been prepared by mesns of ditto reproduction and
ed in sdvantageous places for reference, It 1s anticipated that when this
/" ‘Ouii;{ 1is completed, reference will be made to every document or report from German
1 uies that contain specific information of interest in connecticon with synthetic
L1, Quid fuels,
ation
H, Der
real : .
de £oF @m., Markovits, J. A,, Dressler, R. G., and Batchelder, H. R., The
;t. of Bureay of Mines Demonstration Plants in the Synthetic Fuels Picture: Proc.

Am. Gas Assoc., 1948, pp. 317-325.
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